Human auditory and somatosensory event-related potentials: effects of response condition and age.
In order to develop an experimental paradigm for clinical application of cognitive event-related potentials we have recorded these potentials in a group of 27 healthy Japanese, aged 20-78 years, using all 4 stimulus/response combinations of auditory or somatosensory stimuli requiring a counting or button-press response. In an oddball paradigm we recorded N1 and P2 components to frequent auditory stimuli and P100, N150 and P200 components to frequent somatosensory stimuli. These components were also observed in the target responses for their respective modalities together with N2, P270, P3 and slow-wave components. P3 latency increased linearly with age for all 4 experimental conditions, although this increase was not statistically significant for the somatosensory stimulus/button-press response combination. The latency of P270 also increased significantly with age for the auditory stimulus/button-press response combination but did not do so in either of the counting response conditions. The principal difference between the latencies of ERPs to auditory compared with somatosensory stimuli was that P3 was significantly longer for somatosensory stimulation, although differences in task difficulty may have influenced this finding. With regard to amplitude, N2, P3 and slow-wave were all significantly more positive for somatosensory compared with auditory stimulation. The topography of P3 evoked by somatosensory stimuli was most predominant at central electrodes, whereas the auditory P3 was larger parietally. The button-press response was associated with potentials which were smaller in amplitude and shorter in latency than those associated with the count response. The button-press response had a marked effect on the amplitude of P3 recorded at the vertex and the central electrode contralateral to the moving finger.